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Al has strong potential, but international evidence

about its diffusion is limited

e Artificial intelligence (Al) is rapidly transforming the economic

landscape

* Al is often considered a general-purpose technology whose applications can improve the
productivity of adopters

* Little empirical work has comprehensively analysed the patterns of Al
diffusion across firms, especially at the international level

* This is crucial to better understand how to fully leverage the potential
of the digital transformation and what are its implications for the
economy



A novel distributed approach: Al diffuse

* AIM: draw a portrait of Al adopters across countries
* Firm characteristics
* Role of complementary assets (e.g., intangibles or digital infrastructure)
* Links between Al use and productivity

« HOW: pioneering a distributed microdata approach (Al diffuse) based on a
common statistical code

* Run on firm-level official surveys in a decentralised manner

e COVERAGE: 11 countries

* Belgium, Denmark, France, Germany, Ireland, Israel, Italy, Japan, Korea, Portugal, Switzerland



Key findings

* The use of Al is more widespread across large — and to some extent across young —
firms and is prevalent in ICT and Professional services

 Complementary assets are key for Al use
* ICT skills and training, firm-level digital capabilities, digital infrastructure

* Al users tend to be more productive, especially the largest ones, although these
premia do not seem to reflect the use of Al alone

 Complementary assets appear to play a key role, with productivity advantages
likely related, in most cases, to the selection of more digital and competitive firms
into Al use



Existing evidence on Al use



References to the existing literature, based on

different data sources

* Firm-level surveys
e USA (Zolas et al., 2020; Acemoglu et al., 2022); DEU (Rammer et al., 2022; Czarnitzki et
al., 2022); KOR (Cho et al., 2022)
* Online job postings
e USA (Babina et al., 2020; Alekseeva et al., 2021; Acemoglu et al., 2022); FIN (Back et
al., 2022); cross-country (Squicciarini and Nachtigall, 2021)
* [PRs

e USA (Alderucci et al., 2020); FRA (Di Biaggio et al., 2022); cross-country (Damioli et al.,
2021; Dernis et al., 2021; Baruffaldi et al., 2020); exposure to occupations (Felten et
al., 2021; Webb, 2019)

* Other / multiple data sources

* Import (Domini et al., 2021; 2022; Aghion et al., 2020); Online websites (Dernis et al.,
2023); Combining sources (Calvino et al., 2022)



Wrapping up existing evidence

* Positive association between Al use and size
* Fixed costs, scale advantages, data (Bessen et al., 2021)

* More ambiguous findings on the links between Al and productivity

* Lack of relation can be due to J-curve dynamics (Brynjolfsson, Rock and Syverson, 2021)
* ML as a prediction technology (Agrawal, Gans and Goldfarb, 2019)

* Emerging literature on specific Al applications (Brynjolfsson et al., 2023; Noy and Zhang, 2023;
Ziegler et al., 2022)

This work:

* Cross-country perspective using official representative data

* Ex Iorinﬁ directly not only the characteristics of adopters but also the
links with complementary assets

* Links between Al use and productivity



Data and methodology



Official firm-level surveys across countries

e Official data from NSOs in 11 countries

* Belgium, Denmark, France, Germany, (Ireland), Israel, Italy, Japan, Korea, Portugal,
Switzerland

* Information available on
* Firm characteristics (sector, age, size, turnover, labour productivity)
* Tech nology use (dummy variables — e.g., does your enterprise use any of the following Al technologies?)

* Complementary assets (digital infrastructure, ICT skills / training, other digital
technologies)

* Main features

* Representative (of the 10+ firm population); weights available for most countries
e Country-specific coverage (between 2017 and 2021)
» Definitions can vary across countries (Eurostat harmonization)



A distributed microdata approach: Al diffuse

* Distributed microdata approach

* Statistical code developed by the OECD and run by experts that have access to
confidential data

e Separate analysis for each country using a harmonised methodology
* Consistency checks and metadata validation in collaboration with experts

 Building upon the experience of other OECD distributed microdata projects (e.g.,
DynEmp, MultiProd, MicroBeRD)

* Main Al diffuse outputs

 Summary statistics (shares of adoption, summary, co-occurrences)
 Distributed regressions (adoption regressions, productivity regressions)




Firm characteristics and assets
complementarity



Al is more widely used across large firms...

Share of Al users by firm size class: cross-country findings

Highest
share of Al
users
Circle size:
number of
countries
Lowest
share of Al
users

10-19 20-49 50-249 250+

Size class

Notes: based on 10 countries
(Belgium, Denmark, France,
Germany, Israel, Italy, Japan, Korea,
Portugal, and Switzerland). The y-axis
shows the ranking for shares of Al
users. Circles’ size is proportional to
the number of countries for which
the relation holds. For Korea, the
size-class 10-19 is not available (not
reported, the 20-49 class is assumed
to be the second lowest).

Source: elaborations based on the
OECD (Al diffuse) database (see the
paper for full list of sources).

Country figures




...and to some extent across younger ones

Share of Al users by firm age: cross-country findings

Highest
share of Al
users
Circle size:
number of
countries
Lowest
share of Al
users

0-5 6-10 11+
Age class (years)

Notes: based on 8 countries (Belgium,
Denmark, France, Israel, Japan, Korea,
Portugal, and Switzerland). The y-axis
shows the ranking for shares of Al users.
Circles’ size is proportional to the number
of countries for which the relation holds.
For Switzerland, the age-class 0-5 is not
available (not reported, assumed to be
2" in the ranking).

Source: elaborations based on the OECD
(Al diffuse) database (see the paper for
full list of sources).

Country figures




Shares of Al use are higher in ICT and in Professional and

Scientific services

Share of Al users by firm broad sector: cross-country findings for

Highest
share of Al
users

2" highest
share of Al
users

ICT and Professional and Scientific Services

Circle size:
number of
countries

Information Professional and
and Communication Scientific

Sector

Notes: 10 countries in total
(Belgium, Denmark, France,
Germany, Israel, Italy, Japan, Korea,
Portugal, and Switzerland). The y-
axis shows the ranking for the two
highest relative shares of Al
adoption, by two sectors (ICT and
Professional and Scientific). Circles
identify the number of countries for
which the relation holds.
Accommodation and Food sector is
the second highest share for
Switzerland (not reported).
Manufacturing & Utilities is the
second highest share for Israel (not
reported). Administrative and Real
Estate is the second highest share
for Portugal (not reported).

Source: elaborations based on the
OECD (Al diffuse) database (see the
paper for full list of sources).

Country figures




Al and other technologies

Share of Al users by number of technologies: cross-country findings

Notes: based on 9 countries
(Belgium, Denmark, France, Israel,
Italy, Japan, Korea, Portugal, and
Switzerland). The y-axis shows the
ranking for shares of Al users.

ngheSt Circles’ size is proportional to the
share of Al number of countries for which the
users relation holds.
Source: elaborations based on the
OECD (Al diffuse) database (see the
Circle size: paper for full list of sources).
number of
countries
Lowest
share of Al
users

Min Median Max

Number of technologies Country figures




Adoption regressions

* Previous slides: purely descriptive analysis

* Next: move to regression analysis to take into account the role of
confounding factors & compositional effects

Al;; = a+ b, SizeClass;s + b, AgeClass;, + FE; + e;;

where Al is the Al use binary variable, SizeClass and AgeClass are fixed effects
based on size and age classes, FE identifies sector and, upon availability, year
fixed effects. Subscripts i identifies the firm and t the year.



Adoption regressions: main findings

* Broadly confirm findings from descriptive analysis

1. Large firms are more likely to use Al
* Likelihood to use Al generally increases with size class

2. Older firms, conditional on size and sector, tend to be less likely to adopt Al

Regression table




Focusing on the role of complementary assets

Al use

Digital
infrastructure

Digital & innovative
capabilities

Human capital

Ultra-fast broadband

Cloud

ICT skills

ICT training

Internationalisation

Exporter

Regression table




Al use and productivity



Descriptive evidence

Share of Al users by productivity quantile: cross-country findings

Highest
share of Al
users

Lowest
share of Al
users

Circle size:
number of
countries

Bottom 10% 10%-40%  40%-60% 60%-90%  Top 10%

Productivity quantile

Notes: based on 8 countries (Belgium,
Denmark, France, Germany, Italy, Japan,
Korea, and Switzerland). The y-axis shows
the ranking for shares of Al users. Circles’
size is proportional to the number of
countries for which the relation holds.
Source: elaborations based on the OECD (A/
diffuse) database (see the paper for full list
of sources).

Country figures




Productivity regressions

* Next: move to regression analysis focusing on the links between Al use
and productivity

Log(Productivity);
= a+ b,Al;; + b, SizeClass;; + b3 AgeClass;; + FE; + e;;

where Log(Producivity) is the logarithm of labour productivity, Al is the Al
use binary variable, SizeClass and AgeClass are fixed effects based on size
and age classes, FE identifies sector and, upon availability, year fixed effects.
Subscripts i identifies the firm and t the year



Al users tend to be more productive...

Al use and labour productivity

Al users

* Regression results
control for several
confounding factors

Belgium

Denmark

France

Germany

Israel

Country

Italy

Japan

Korea

Switzerland

= Relation is positive and significant Regression table




Al users tend to be more productive...

Al use and labour productivity (with size class interactions)
Al users Alusers | oes (2500
Belgium ¢ RegreSSion results
Denmark control for several
France confou nding factors
- Germany
E Israel o
S f * These productivity
Japan premia tend. to originate
Korea from large firms
Switzerland
= Relation is positive and significant Resression table




...but premia do not reflect the use of Al alone

Al use and labour productivity

Al users

Belgium

Denmark

France

Germany

Israel

Country

Italy

Japan

Korea

Switzerland

= Relation is positive and significant




...but premia do not reflect the use of Al alone

* Complementary assets appear to
play a key role

Al use, complementary assets, and labour productivity

Al users c°m‘;':5’:t‘*s"ta"’ e Productivity premia significantly
reduce when accounting for those
Belgium
Denmark * Productivity advantages likely
France related to the selection of more
| Germany digital and competitive firms into
£ Al use
5 Israel
o
© Italy
Japan * Initial evidence of more direct
coren effects of Al on productivity for
developers
Switzerland
= Relation is positive and significant = Relation is positive and significant with lower magnitude Regression table
(with respect to the previous slide)



Main takeaways and policy
implications



Main takeaways

* The use of Al is more widespread across large — and to some extent across
young — firms and is prevalent in ICT and Professional services

 Complementary assets are key for Al use
* ICT skills and training, firm-level digital capabilities, digital infrastructure

* Al users tend to be more productive, especially the largest ones, although
these premia do not seem to reflect the use of Al alone

* Complementary assets appear to play a key role, with productivity advantages
likely related, in most cases, to the selection of more digital and competitive
firms into Al use



Policy makers can play a key role to foster an

inclusive digital transformation in the age of Al

* A role of Al strengthening the

advantages of larger and more

. . : * Boosting ICT skills and * Incentivising
pr.oduF:tlve flrmS may Imply . high-quality STEM digitalisation
Wldenlng gaps between |ead|ng education * Easing the financing of

. * Improving managerial intangibles
and Other flrmS capabilities and other * Supporting research and
soft skills innovation

* A broad policy mix affecting
incentives and capabilities may

i F k diti
allow Al use and its returns to be

more Widespread across firms  Reducing digital and  Reducing barriers to

connectivity gaps entry and growth
an d SeCtO rs Fostering competition




y

Thank you

Flavio.CALVINO@oecd.org

@FLCalv |
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Other related work on Al
diffusion

Based on joint work with Chiara Criscuolo, Hélene Dernis, Laurent Moussiegt, Cody
Morris, Daisuke Nawa, Lea Samek, Mariagrazia Squicciarini



ldentifying and characterising different types of Al

adopters combining different data for the UK

* Emsi Burning Glass (EBG) — demand for Al skills in job postings (2012-20) A

» GlassAl — Al keywords on companies’ websites (2020) > Ln:ormation

* Trademarks & Patents (IPRs) — innovating in or embedding Al in goods and Al activity
services (until 2018) )

e BvD Orbis — company accounts (2019, latest available year with comprehensive
coverage)

Job postings

IPRs [ Al innovation

Al core
business

Websites

Notes: data sources (IPRs, Job postings and Websites) are reported outside of the Venn diagram, whereas group names of Al adopters (Al innovation, Al core business, Al talent) identified in the respective
data source are reported inside the Venn diagram.
Sources: authors’ elaboration based on Calvino et al. (2022)



Firms’/universities’ websites and online job

nostings

* Evidence on Al-related online presence across countries (GlassAl)
o Analysis of the characteristics and activities of companies and universities in Canada, Germany, United
Kingdom and United States

@« e Young and small

C . e Operate in ICT

om pa NIES e Have an Al core business
C e Provide customers’ solutions
p
. ey e Concentrated in and around large cities

UnlverSItleS e Similar Al activity intensity

<

Source: Dernis et al. (2023)



Additional Figures and Tables



Figure A.1 Share of Al users by size class
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Notes: This figure reports the share of Al user by size class for Belgium, Denmark, France, Germany, Israel, Italy, Japan,
Korea, Portugal, and Switzerland. Size classes encompass 4 categories: between 10 and 19 persons employed, between
20 and 49 persons employed, between 50 and 249 persons employed, and 250 or more persons employed. Figures for
Belgium, Denmark, France, Israel, Italy, Japan, Portugal, and Switzerland are weighted. Figures for Germany and Korea are
unweighted. In Korea the data for the smallest size class are unavailable due to confidentiality restrictions. Owing to
methodological differences, figures may deviate from officially published national statistics.

Sources: Belgium - Survey on ICT and E-commerce in Enterprises; Denmark - ICT Use in Enterprises; France — Enquéte
sur les Technologies de l'information et de la communication et commerce électronique (TIC); Germany — Mannheim
Innovation Panel; Israel - Survey on ICT uses and Cyber Defence in Businesses; Italy - Rilevazione sulle tecnologie
dell'informazione e della comunicazione (ICT) nelle imprese; Japan - Japanese National Innovation Survey; Korea — Survey
on Business Activities; Portugal - Inquérito @ Utilizagdo de Tecnologias da Informagdo e da Comunicagdo nas Empresas
(IUTICE); Switzerland - KOF Enterprise Panel.



Figure A.2 Share of Al users by age class
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Notes: This figure reports the share of Al user by age class for Belgium, Denmark, France, Israel, Japan, Korea, Portugal, and Switzerland. Age classes encompass 3 categories: less than 6 years old, between 6 and 10 years old, and 11 or more years old. Figures
for Belgium, Denmark, France, Israel, Japan, Portugal, and Switzerland are weighted. Figures for Korea are unweighted. In Switzerland the data for the youngest age class are unavailable due to confidentiality restrictions.

Sources: Denmark - ICT Use in Enterprises; France - Enquéte sur les Technologies de I'information et de la communication et commerce électronique (TIC); Israel - Survey on ICT uses and Cyber Defence in Businesses; Japan - Japanese National Innovation

Survey; Korea - Survey on Business Activities; Portugal - Inquérito a Utilizagdo de Tecnologias da Informag&o e da Comunicagdo nas Empresas (IUTICE); Switzerland - KOF Enterprise Panel.



Figure A.3 Share of Al users by sector
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Sources: Belgium - Survey on ICT and E-commerce in Enterprises; Denmark - ICT Use in Enterprises; France - Enquéte sur
les Technologies de l'information et de la communication et commerce électronique (TIC); Germany — Mannheim Innovation
Panel; Israel - Survey on ICT uses and Cyber Defence in Businesses; Italy - Rilevazione sulle tecnologie dell'informazione e
della comunicazione (ICT) nelle imprese; Japan - Japanese National Innovation Survey; Korea - Survey on Business Activities;
Portugal - Inquérito a Utilizagdo de Tecnologias da Informagéo e da Comunicagao nas Empresas (IUTICE); Switzerland - KOF
Enterprise Panel.




Figure A.4 Share of Al users by number of technologies
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Notes: This figure reports the share of Al user by number of technologies employed by firms for Belgium, Denmark, France, Israel, ltaly, Japan, Korea, Portugal, and Switzerland. The number
and nature of digital technologies employed by firms may change across country (see Table A B.2. in the Appendix for further information on the number and type of technologies available for
each country). Figures for Belgium, Denmark, France, Israel, Italy, Japan, Portugal, and Switzerland are weighted. Figures for Korea are unweighted.

Sources: Belgium - Survey on ICT and E-commerce in Enterprises; Denmark - ICT Use in Enterprises; France - Enquéte sur les Technologies de l'information et de la communication et
commerce électronique (TIC); Israel - Survey on ICT uses and Cyber Defence in Businesses; lItaly - Rilevazione sulle tecnologie dell'informazione e della comunicazione (ICT) nelle imprese;
Japan - Japanese National Innovation Survey; Korea - Survey on Business Activities; Portugal - Inquérito & Utilizagdo de Tecnologias da Informagdo e da Comunicagdo nas Empresas
(IUTICE); Switzerland - KOF Enterprise Panel.




Figure A.5 Share of Al users by productivity class Back to presentation
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Notes: This figure reports the shares of Al users by productivity class for Belgium, Denmark, France, Germany, ltaly, Japan, Korea, and Switzerland. Firms are divided in productivity classes based on quantiles of the productivity distribution. These are computed at the industry SNA A38 level to take into
account sector-level differences in productivity levels. The analysis distinguishes six productivity classes: top 10%, between 90% and 60%, between 60% and 40%, between 40% and 10%, and bottom 10% of the productivity distribution. Quantiles are weighted for Belgium, Denmark, France, Italy, Japan, and
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Sources: Belgium - Survey on ICT and E-commerce in Enterprises; Denmark - ICT Use in Enterprises; France - Technologies de I'information et de la communication et commerce électronique (TIC); Germany — Mannheim Innovation Panel; Italy - Rilevazione sulle tecnologie dellinformazione e della
comunicazione (ICT) nelle imprese; Japan - Japanese National Innovation Survey; Korea - Survey on Business Activities; Switzerland - KOF Enterprise Panel.



Table A.1 Estimation results for the baseline adoption regressions

Back to presentation

Belgium Denmark France Germany Israel Italy Japan Korea Portugal Switzerland
Size class 20-49 0.0531*** 0.0329*** -0.00122 0.0156 0.0218* 0.00887 0.00955 0.00158 -0.00404 0.0365**
(0.0180) (0.00651) (0.0101) (0.012) (0.0128) (0.0109) (0.0112) (0.00383) (0.0222) (0.0168)
Size class 50-249 0.0829*** 0.0778*** 0.0223* 0.0199* 0.0147 0.0420*** 0.0309*** 0.0128*** 0.0546*** 0.0448**
(0.0186) (0.00656) (0.0118) (0.0111) (0.0133) (0.0109) (0.00944) (0.00344) (0.0211) (0.0180)
Size class 250+ 0.332*** 0.244*** 0.0953*** 0.104*** 0.0641** 0.190*** 0.151*** 0.0496™** 0.133*** 0.182***
(0.0270) (0.0110) -0.0129 (0.0202) (0.0153) (0.0126) (0.0117) (0.00411) (0.0240) (0.0236)
Age class 6-10 0.0701* -0.0291*** -0.0402* 0.0119 0.0550** -0.0166*** -0.0274 -0.0212
(0.0276) (0.0106) (0.0233) (0.0245) (0.0233) (0.00545) (0.0591) (0.0551)
Age class 11+ 0.0376** -0.0461*** -0.0526** -0.0116 0.0621** -0.0175™** -0.00285 -0.0227
(0.0172) (0.00890) (0.0204) (0.0160) (0.0185) (0.00494) (0.0536) (0.0479)
Observations 2,628 15,960 8,981 3,054 1,987 15,557 10,854 38,629 3,772 4,248
R-squared 0.136 0.151 0.032 0.0489 0.244 0.032 0.077 0.065 0.041 0.121
Industry Fixed Eff. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Fixed Eff. No Yes No No No No No Yes No Yes

Notes: This table reports the main estimation results of the baseline adoption regression for Belgium, Denmark, France, Germany Israel, Italy, Japan, Korea, Portugal, and Switzerland. The baseline
adoption regression is a linear probability model that employs the Al use dummy as dependent variable and includes size and age classes as main independent variables. Each regression includes 2-
digit sector and, upon availability, year fixed effects. The estimated regressions are weighted for Belgium, Denmark, France, Israel, Italy, Japan, Portugal, and Switzerland, and are unweighted for
Germany and Korea. Coefficients for variable “age = missing” are not reported for France, lIsrael, Japan, Korea, Portugal, and Switzerland. Regression constant is also not reported. Robust standard

errors in parenthesis: *** p<0.01, ** p<0.05, * p<0.1.

Sources: Al diffuse elaborations based on: Belgium - Survey on ICT and E-commerce in Enterprises; Denmark - ICT Use in Enterprises; France - Enquéte sur les Technologies de I'information et de la
communication et commerce électronique (TIC); Germany — Mannheim Innovation Panel; Israel - Survey on ICT uses and Cyber Defence in Businesses; ltaly - Rilevazione sulle tecnologie
dell'informazione e della comunicazione (ICT) nelle imprese; Japan - Japanese National Innovation Survey; Korea - Survey on Business Activities; Portugal - Inquérito a Utilizagdo de Tecnologias da

Informag&o e da Comunicagéo nas Empresas (IUTICE); Switzerland - KOF Enterprise Panel.




Table A.2 Estimation results of the extended adoption regressions

Belgium Denmark France Germany Israel Italy Japan Korea Portugal Switzerland
Size class 20-49 0.0337* 0.0289*** -0.0132 0.0131 0.0132 0.00656 0.00501 -0.000548 -0.0199 0.0226
(0.0173) (0.00815) (0.0101) (0.0153) (0.0134) (0.0106) (0.0108) (0.00373) (0.0220) (0.0195)
Size class 50-249 0.0359* 0.0450*** -0.0138 -0.00571 -0.00490 0.0375*** 0.0175* 0.00561* 0.0167 0.0286
(0.0189) (0.00894) (0.0130) (0.0139) (0.0142) (0.0109) (0.00981) (0.00329) (0.0228) (0.0232)
Size class 250+ 0.216*** 0.169*** 0.0242 0.0949*** 0.0157 0.181** 0.121** 0.0330*** 0.0764** 0.109***
(0.0293) (0.0155) (0.0170) (0.0260) (0.0229) (0.0128) (0.0131) (0.00383) (0.0273) (0.0320)
Age class 6-10 0.0560* -0.0190 -0.0412* 0.0103 0.0564* -0.0150** -0.0396 -0.108
(0.0266) (0.0129) (0.0230) (0.0248) (0.0235) (0.00527) (0.0615) (0.0792)
Age class 11+ 0.0259 -0.0428*** | -0.0515** -0.0170 0.0584*** | -0.0156*** -0.0162 -0.117*
(0.0170) (0.0108) (0.0200) (0.0165) (0.0194) (0.00477) (0.0559) (0.0708)
Ultra-Fast Broad. (>= 100 Mbits/sec) 0.0240* 0.0334* 0.00554 0.00528 0.0129
(0.0126) (0.0144) (0.0138) (0.00905) (0.0251)
Cloud Adopter 0.0465*** 0.0141 0.0319*** 0.100*** 0.223** 0.0257
(0.00665) (0.00922) (0.00853) (0.0156) (0.0107) (0.0186)
ICT Specialists 0.0986*** 0.0390** 0.0530** 0.0780***
(0.0136) (0.0152) (0.0215) (0.0216)
ICT Training (for other employees) 0.0366** 0.0275* 0.0455
(0.0155) (0.0126) (0.0403)
No. of Digital Tech 0.371** 0.0789*** 0.156***
(0.0380) (0.0178) (0.0348)
Exporter 0.0309*
(0.0150)
Skilled Employees 0.0299
(0.0250)
Training for Employees 0.0218*
(0.0118)
Financially Constrained -0.0215
(0.0327)
Innovator 0.0450***
(0.0102)
Observations 2,628 11,507 8,981 3,054 1987 15,554 10,840 38,62 3,133 2,620
R-squared 0.206 0.188 0.043 0.271 0.261 0.036 0.116 0.146 0.057 0.120
Industry Fixed Eff. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Fixed Eff. No Yes No No No No No Yes No Yes

Back to presentation

Notes: This table reports the main estimation results of the
extended version of the adoption regression for Belgium, Denmark,
France, Germany Israel, Italy, Japan, Korea, Portugal, and
Switzerland. The adoption regression is a linear probability model
that employs the Al use dummy as dependent variable and
includes size and age classes, and other complementary factors as
main independent variables. Complementary factors change
across countries and mainly include ICT skills (ICT specialists and
training), digital infrastructure (use of ultra-fast broadband
connection), digital capabilities (cloud computing use and number
of other digital technologies). Each regression includes 2-digit
sector and, upon availability, year fixed effects. The estimated
regressions are weighted for Belgium, Denmark, France, Israel,
Italy, Japan, Portugal, and Switzerland, and are unweighted for
Germany and Korea. Coefficients for variable “age = missing” are
not reported for France, Israel, Japan, Korea, Portugal, and
Switzerland. Regression constant is also not reported. Robust
standard errors in parenthesis: *** p<0.01, ** p<0.05, * p<0.1.
Sources: Al diffuse elaborations based on: Belgium - Survey on
ICT and E-commerce in Enterprises; Denmark - ICT Use in
Enterprises; France - Enquéte sur les Technologies de l'information
et de la communication et commerce électronique (TIC); Germany
— Mannheim Innovation Panel; Israel - Survey on ICT uses and
Cyber Defence in Businesses; Italy - Rilevazione sulle tecnologie
dellinformazione e della comunicazione (ICT) nelle imprese; Japan
- Japanese National Innovation Survey; Korea - Survey on
Business Activities; Portugal - Inquérito a Utilizag&o de Tecnologias
da Informagdo e da Comunicagdo nas Empresas (IUTICE);
Switzerland - KOF Enterprise Panel.



Table A.3 Estimation results of the baseline productivity regressions

Back to presentation

Belgium Denmark France Germany Israel ltaly Japan Korea Switzerland
Al Adoption 0.338*** 0.0869*** 0.0642* 0.0985* 0.0656 0.146™** 0.0736 0.176*** 0.0383
(0.0980) (0.0268) (0.0301) (0.0506) (0.219) (0.0491) (0.128) (0.0309) (0.0421)
Size class 20-49 0.0966 0.0935" 0.207" 0.102" 0.0923 0.145 20.0171 20.213 -0.0369
(0.0667) (0.0161) (0.0224) (0.0374) (0.0748) (0.0275) (0.0550) (0.0432) (0.0337)
Size class 50-249 0.0158 0.138*** 0.300** 0.216** 0.152** 0.286*** 0.110** -0.395*** 0.0674*
(0.0721) (0.0157) (0.0279) (0.0365) (0.0763) (0.0265) (0.0454) (0.0401) (0.0373)
Size class 250+ 0.153* 0.216*** 0.365*** 0.441** -0.0154 0.311*** 0.432*** -0.262*** 0.155*
(0.0924) (0.0216) (0.0349) (0.0481) (0.0892) (0.0300) (0.0471) (0.0413) (0.0612)
Age class 6-10 0.209* 0.0982*** 0.103* 0.338*** 0.000643 -0.0235 0.179
(0.119) (0.0267) (0.0545) (0.121) (0.166) (0.0295) (0.143)
Age class 11+ 0.0327 0.169*** 0.184*** 0.714*** 0.231* 0.0482* -0.00322
(0.0943) (0.0225) (0.0495) (0.103) (0.137) (0.0256) (0.0902)
Observations 2,599 15,960 8,968 3,054 2,019 15,557 10,637 38,608 3,934
R-squared 0.369 0.401 0.375 0.271 0.307 0.485 0.395 0.438 0.478
Industry Fixed Eff. Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Fixed Eff. No Yes No No No No No Yes Yes

Notes: This table reports the main estimation results of the baseline productivity regression for Belgium, Denmark, France, Germany, Israel, Italy, Japan, Korea, and Switzerland. The baseline
productivity regression is an ordinary least square model that includes (log) labour productivity as dependent variable and Al use, size, and age classes as main independent variables. Each regression
also controls for sector and, upon availability, year fixed effects. The estimated regressions include 2-digit sectoral fixed effects for Belgium, Denmark, France, Germany, ltaly, Japan, Korea, and
Switzerland, and SNA 38 fixed effects for Israel. The estimated regressions are weighted for Belgium, Denmark, France, Israel, Italy, Japan, and Switzerland, and are unweighted for Germany and
Korea. Coefficients for variable “age = missing” are not reported for France, Israel, Japan, Korea, and Switzerland. Regression constant is also not reported. Robust standard errors in parenthesis: ***
p<0.01, ** p<0.05, * p<0.1.

Sources: Al diffuse elaborations based on: Belgium - Survey on ICT and E-commerce in Enterprises; Denmark - ICT Use in Enterprises; France - Enquéte sur les Technologies de I'information et de la
communication et commerce électronique (TIC); Germany — Mannheim Innovation Panel; Israel - Survey on ICT uses and Cyber Defence in Businesses; Italy - Rilevazione sulle tecnologie
dell'informazione e della comunicazione (ICT) nelle imprese; Japan - Japanese National Innovation Survey; Korea - Survey on Business Activities; Switzerland - KOF Enterprise Panel.




Table A.4 Estimation from the productivity regressions including the interaction between Al
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and size
Belgium Denmark France Germany Israel Italy Japan Korea Switzerland
Al Adoption 0.389* -0.0438 0.0898** 0.0364 -0.422 0.117 -0.108 -0.584 -0.000291
(0.230) (0.0601) (0.0453) (0.0998) (0.644) (0.0775) (0.157) (0.413) (0.0982)
Size class 20-49 0.109 0.0772** 0.218** 0.106™** 0.0893 0.143*** -0.00957 -0.204** -0.0309
(0.0684) (0.0163) (0.0236) (0.0391) (0.0740) (0.0283) (0.0553) (0.0433) (0.0355)
Size class 50-249 0.0217 0.118*** 0.300*** 0.214* 0.128* 0.284*** 0.0945* -0.402** 0.0494
(0.0759) (0.0156) (0.0296) (0.0376) (0.0759) (0.0270) (0.0464) (0.0403) (0.0390)
Size class 250+ 0.0870 0.174** 0.338*** 0.415* 0.1 0.250*** 0.353*** -0.281** 0.120
(0.0953) (0.0217) (0.0404) (0.051) (0.0891) (0.0314) (0.0461) (0.0415) (0.0728)
Al x Size class 20-49 -0.124 0.194*** -0.103 -0.0466 0.378 0.0278 -0.119 -0.136 -0.039%4
(0.274) (0.0740) (0.0717) (0.130) (0.720) (0.121) (0.355) (0.444) (0.112)
911, g Size class 50- -0.0685 0.194*** -0.00567 0.0571 0.806 0.0314 0.375* 0.695* 0.206
(0.251) (0.0668) (0.0773) (0.147) (0.694) (0.109) (0.196) (0.415) (0.126)
I Al x Size class 250+ 0.115 0.232*** 0.120* 0.213 1.306** 0.272"** 0.593*** 0.939* 0.176
(0.252) (0.0702) (0.0713) (0.133) (0.658) (0.0910) (0.166) (0.416) (0.134
Age class 6-10 0.209* 0.0966** 0.104* 0.340** 0.00488 -0.0271 0.177
(0.120) (0.0266) (0.0545) (0.120) (0.166) (0.0294) (0.142)
Age class 11+ 0.0321 0.166*** 0.184*** 0.711** 0.238* 0.0446* -0.0103
(0.0948) (0.0224) (0.0494) (0.103) (0.136) (0.0255) (0.0899)
Observations 2,599 15,960 8,968 3,054 2,019 15,557 10,637 38,608 3,934
R-squared 0.370 0.402 0.375 0.271 0.310 0.486 0.397 0.439 0.480
Industry Fixed Eff. Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Fixed Eff. No Yes No No No No No Yes Yes

Notes: This table reports the main estimation results of the productivity regression encompassing the Al-size interaction terms for Belgium, Denmark, France, Germany Israel, Italy, Japan, Korea, and Switzerland. This
productivity regression is an ordinary least squares model that includes (log) labour productivity as dependent variable and Al use, size and age classes and the interaction terms between Al and size classes as main
independent variables. Each regression controls for 2-digit sector and, upon availability, year fixed effects. The estimated regressions include 2-digit sectoral fixed effects for Belgium, Denmark, France, Germany, Italy, Japan,
Korea, and Switzerland, and SNA 38 fixed effects for Israel. The estimated regressions are weighted for Belgium, Denmark, France, Israel, Italy, Japan, and Switzerland, and are unweighted for Germany and Korea. All

Coefficients for variable “age = missing” are not reported for France, Israel, Japan, Korea, and Switzerland. Regression constant is also not reported. Robust standard errors in parenthesis: *** p<0.01, ** p<0.05, * p<0.1.

Sources: Al diffuse elaborations based on: Belgium - Survey on ICT and E-commerce in Enterprises; Denmark - ICT Use in Enterprises; France - Enquéte sur les Technologies de I'information et de la communication et
commerce électronique (TIC); Germany — Mannheim Innovation Panel; Israel - Survey on ICT uses and Cyber Defence in Businesses; Italy - Rilevazione sulle tecnologie dell'informazione e della comunicazione (ICT) nelle
imprese; Japan - Japanese National Innovation Survey; Korea - Survey on Business Activities; Switzerland - KOF Enterprise Panel.



Table A.5 Estimation of the extended productivity regressions including the
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complementary factors

Belgium Denmark France Germany Israel Italy Japan Korea Switzerland Notes: This table reports the main estimation results of the extended version

I Al Adoption 0.262* 0.0588** 0.0272 0.0205 -0.0590 0.0748 -0.0826 0.0162 -0.0248 I of the productivity regression for Belgium, Denmark, France, Germany Israel,
(0,102) (0,0287) (0,0298) (0.0515) (0.227) (0,0482) (0.130) (0.0348) (0.0448) Italy, Japan, Korea, and Switzerlanq. This productivity regression 'is an

Size class 20-49 00773 0.0828** 0167+ 0.0255 0.0148 0110+ -0.0233 0217+ -0.0454 ordinary Ieastlsquares model thgt includes (log) labour productivity as
(0.0666) (0.0187) (0.0223) (0.0477) (0.0749) (0.0282) (0.0550) (0.0432) (0.0359) dependent variable and Al use, size and age classes and complementary

assets as main independent variables. Each regression controls for 2-digit

Size class 50-249 00219 009227 01887 0.0953" 000240 02147 0.0859" 04027 0.00525 sector and, upon availability, year fixed effects. The estimated regressions
(0.0736) (0.0190) (0.0292) (0.0479) (0.0792) (0.0276) (0.0458) (0.0401) (0.0419) include 2-digit sectoral fixed effects for Belgium, Denmark, France, Germany,
Size class 250+ 0.0668 0.112x 0.150™ 0.308™ -0.301** 0.475™ 0.380™ -0.282* 0.0223 Italy, Japan, Korea, and Switzerland, and SNA 38 fixed effects for Israel.
(0.0982) (0.0278) (0.0413) (0.0580) (0.102) (0.0332) (0.0493) (0.0413) (0.0719) Complementary assets change on a country basis and mainly include ICT
Age class 6-10 0.198* 0.0935*** 0.0972* 0.326%** -0.000842 -0.0202 0.0837 skills (ICT specialists and training), digital infrastructure (use of ultra-fast
(0.118) (0.0314) (0.0543) (0.122) (0.165) (0.0294) (0.160) broadband connection), digital capabilities (cloud computing use and number
Age class 11+ 0.0254 0165+ 0183+ 0.658" 0223 0.0508* -0.0620 of other digital technologies). The estimated regressionsl are weighted for
(0.0935) (0.0264) (0.0494) (0.106) 0.137) (0.0256) (0.0935) Belglgm, Denmark, France, Israel, Italy, .Jgpan, and ISwnzeT‘rIandl aqd .arti
unweighted for Germany and Korea. Coefficients for variable “age = missing
Cloud Adopter 0.233" are not reported for France, Israel, Japan, Korea, and Switzerland.
(0.0601) Regression constant is also not reported. Robust standard errors in
Ultra-Fast Broad. (>= 100 Mbits/sec) 0.137* 0.200*** 0.218** parenthesis: *** p<0.01, ** p<0.05, * p<0.1.
(0.0554) (0.0363) (0.0734) Sources: Al diffuse elaborations based on: Belgium - Survey on ICT and E-
No. of Digital Tech 0.279%* 0.282%** 0.474%* 0.414% 0.525%* 0.306*** commerce in Enterprises; Denmark - ICT Use in Enterprises; France -
(0.123) (0.0369) (0.0515) (0.0958) (0.0469) (0.0792) Enquéte sur les Technologies de linformation et de la communication et
ICT specialists 0.0604** 0.0699** 0.241% 0.0888** commerce électronique (TIC); Germany - Mannhe.im Innovation Pangl; Isrgel -
(0.0274) (0.0328) 0113) (0.0378) Survey on ICT usef and C){ber Defence in Bulsme‘sses; Italy - R|I:‘ava2|one.
sulle tecnologie dell'informazione e della comunicazione (ICT) nelle imprese;
ICT Training (for other employees) 0.0924™* 0.0662™ 0.0546 Japan - Japanese National Innovation Survey; Korea - Survey on Business
(0.0284) (0.0276) (0.172) Activities; Switzerland - KOF Enterprise Panel.
Training for Employees 0.0777*
(0.0321)
Skilled employees 0.169***
(0.0603)
Financially constrained -0.207***
(0.0760)
Innovator 0.0750*
(0.0417)
Exporter 0.319**
(0.0417)
Observations 2,599 11,597 8,968 1,991 2,019 15,557 10,637 38,608 3,535
R-squared 0.374 0.414 0.391 0.317 0.331 0.497 0.400 0.439 0.483
Industry Fixed Eff. Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year Fixed Eff. No Yes No No No No No Yes Yes




Table A.6 Metadata information: variables

Country BELGIUM DENMARK FRANCE GERMANY ISRAEL ITALY JAPAN KOREA PORTUGAL SWITZERLANL
Technologies de Rilevazione sulle Inquérito a
Survey ICT and e- ICT Use in Vinformation et de . Survey on ICT uses "tecnologlle Japanese National ) Utlllzagéo de KOF Enterprise
) . la Mannheim dellinformazione e . Survey of Business Tecnologias da
Survey name commerce in Enterprises L ) and cyber defense Innovation Survey o - Panel, years 2018
) communication et Innovation Panel ) ) della activities Informagéo e da
enterprises in businesses L 2020 o 2020
commerce comunicazione Comunlcagao nas
électronique (TIC) (ICT) nelle imprese Empresas (IUTICE)
2019 2018
Survey year 2017, 2018, (https://doi.org/1 " ' 2019, 2020,
(DOI) 2021 2019,2021 | 0.34724/CASD. 2019 2020 2021 2020 22%12% 2021 2021
49.3251.V1)
2016, 2017,
Al use year* 2020 2018, 2018 2018 2020 2020 2017102019 20172018 2020 2018, 2019,
2019 2020
2020
2016, 2017,
Productiviy year 2020 2018, 2018 2018 2019 2020*** 2019 2017, 2018, 2020 2018, 2019,
2020 2019 (preliminary) 2020
Productivity Turnover/emplo | Turnover/femplo | Turnover/emplo | Turnover/emplo | Turnover/emplo | Turnover/emplo | Turnover/emplo = Turnover/emplo | Turnover/emplo | Turnover/emplc
measure yment yment yment yment yment yment yment yment yment yment
Firm age YES YES YES NO YES NO YES YES YES YES
Cloud tech. YES YES**** NO NO YES YES YES YES YES YES
Ultra-fast YES NO YES NO YES YES NO NO YES NO
Broadband
ICT specialist NO YES YES YES YES NO NO NO NO YES
ICT training (for
other NO YES YES NO YES NO NO NO NO NO
employees)*****
financial
constraints, training
Other variables - - - for employees, - - - - -
export, process
innovations
Number of other 6 4 3 0 8 5 4 5 4 grrens
tech. (last year)
3-D printing,
Other cloud, CRM, e- . i robots, loT, loT, cloud, 3-D printing, big data, cloud, big data, e-
technologies commerce, big S;?’ l(;l $Ud’ eECFc{)Ian n(IJeF;(lilT‘ - ERP, CRM, e- CRM, e- loT, big data, |oT, robots, 3-D Clgl;g:’, C;'?TM ’ commerce,
(last year) ERP, loT, ML ' ’ commerce, big = commerce, ERP cloud printing ' robots

data, cloud

Notes: *In most countries, surveys have been
administered in the beginning of year t.
Consequently, Al use can be assumed to largely
reflect patterns in year t-1. **For Israel, the survey
was administered between July 2020 and March
2021. ***For ltaly, the productivity variable relies
on 2019 data in case of missing employment in
2020. ***For Denmark, the cloud variable is not
available in 2018. ***** For Israel, ICT training
refers to firms providing any type of training to
develop ICT related skills of the persons
employed. For France and Denmark, ICT training
refers to firms providing ICT training for other
(non-ICT) employees. ******For the years 2019
and 2020, Switzerland has the following 8
technological variables available: 3-D printing,
robots, loT, ERP, CRM, e-commerce, big data,
cloud.



Table A.7 Metadata information: summary and regression details

Country BELGIUM DENMARK FRANCE GERMANY ISRAEL ITALY JAPAN KOREA PORTUGAL SWITZERLAND
V{gfur;fsd YES YES YES NO YES YES YES NO YES YES
Deflated YES YES YES YES YES YES YES YES YES YES
productivity
Active
corporations with
. . . . . . at least 50 full-
enterorises enterprises enterprises enterprises enterprises enterprises enterprises time emolovees enterorises with 10 enterorises with 5
Surveyed enterp with at least with at least with at least with at least with 10 or with 10 or ploye P P
) with 2 or more and 300 million Or more persons or more
units N 10 persons 10 persons 10 persons 10 persons more persons | more persons .
employees KRW or more employed employees
employed employed employed- employed employed employed : o
capital stock.
Survey unit;
Establishment
ISIC Rev. 4 NACE Rev. 2: 10-
A /B,C,D,E, 2-digit KSIC 27, 261-264,
NACERev.2 = NACERev.2: NACERev.2: NACEReV.20 ' \qiopev4:  NACERev.2 &M bJ (Korean Standard | 2001, 266-268,
5-33, 35-39, ,L,M,N Industrial NACE Rev. 2: 33, 325, 2652, 29-
Sectors C,D,E,F,G, C,D,EFG, C,DEF,G, B,C,D,E,F, C,DEFG, o
: ) 46, 49-53, 58- (sectors Classification) C,D,E,F,G H,I, | 31, 321-324, 329,
included H 1, J,L,MN H, I, J, LM, H,I,J,LN; 9 G, H I, JM, H 1, J, LM, S| ) 4143 4
51 N: 951 9.74- 95 66, 69, 70.2, N N: 95.1 reported converted to ISIC J, L, M, N; 95.1 35-39, 41-43, 45-
' e ’ 71-74,78-82 ' e based on Rev. 4. All 47, 49-53, 55-56,
conversion Industries. 58-66, 68-74, 77,
from JSIC) 79-82, 95-96

Notes: *micro firms (<10 employees) are excluded when computing summary statistics and regressions. **For Korea, the surveys also target enterprises in the 'Wholesale and Retail Trade” sectors, service industries
and other service industries, with capital stock of 1 billion won or more even though they have 49 full-time employees or less.



Table A.8 Al definitions across surveys and Al use questions

&1 dafinition

Al umg: survey question and opbions.

BELGIN

DENMARK

FRANCE

ISRAEL

Sunvey ICT and &
COMmmEnce n

Teomologies o=
Finformation et de la
communicaion &

decronique (TIC)

Mannheim
(MIF

Suniey on ICT uses
ard cyber defense

Arfficial inteligence resers W0 Tystems Dal use tEOMongiEs
such a5 1EX! mining, computer vision, speech recognition,
niaural language generation, machine lsaming, desp leaming
o gather andior use data io predic, recommend or decide, with
wanying leveis of autonomy, the bestaction %o achieve speciic

guls.

Arfificial inteligence sysiems can be pursly sodware based,

&g

- Emos and busiess vitual assisants based on
natural Enguage processing,

—  face recognifon systeETs bassd on COMpLIST Wision of
spasth eCognition SysEms;

—  machine transiahion sofwans;

—  data analysis based on maching leaming, &t

or embedded in devices, £

- auionomows robols for warehouse aulbmation or
production assembly woms;

—  dulonemous drones S production sunveilance of panel
handing, eic

Arificial inteligence redses fo Systems at use Eomoingies

such a5 1exd mining, computer vision, speech recognition,

niaural language generation, machine lzaming, desn leaming

fogather andior use data o predict, recommend or degide, with

warnying leveis of autonomy, the bestaction %o achieve specic

mnl inteligence systems can be pursly scdware bassd,

2

—  chamos and business vimual assisants bassd on
natural Enguage processing;

—  face recognifon sysiEms Dassd on COMpUiST vision or
SO MECOgNition sySEms;

- machine frensation sofware;

—  data analysis based on machine leaming, et

or embedded in devices, 29

—  aulonomous robots for warchouse auomation or
proguction a55embly wors;

—  dulonomous drones for production surveilance or panel
handing, i s+

Lineligence anifizole desgne, SOUS UN fome LMGUE,

Pensemble des fecnoiogies wsand réakerparn'i'mrrrmm

des taches cognives mwm'lewm amrees par
Fhumain = eonnas vocae, b W e
dimages, aide 3 i3 gcion, &,

Ardficial Int=ligence (Al) a method of idormation processing
at allows: GOMpLUErS 1D GUBNOMOUSH SOhE problems.

Arificial Imeligence is @ mutidiscipiinary fisd devoted to
miaking machines imeligent; inteligence being Te quality that
eralies an entity 1o function appropriately in its emvironment.
Today, most applications in the fisid are based on the abiity of

Does your enlefprse Use any of the folowing Amtifcial
Inteligence Echnoiogies?

Al use is relaied 1o the selecion of amy of the Following
options: %3) Technologes peforming analyss of witten
language (lext mining), o) TEChNOIOGES Converting Spoen
language inir  macinefeadable  femat  [speech
recogniion), ¢} Technoingies generating wrtten or Spoken
language (RansEl languege genertion), d) Tecnoingies
id=nifying objecs of persons based on images (image
recogniion, imags processing), &) Machine lessming (e
desp leaming) for data analysis, f) Tednoingies auksmating
difizrent womAows or assising in decksion making (Anificia
Intefigence hased sofware robofic process: aunomation, g)
Technmogies enabing physical movement of machines via
aupnomous  decsions  bosed  on obsanation  of
STOUNGINGS  (SUONOMous  Pobots, sebddng wehices,
AUDNOMOUS dranss)’.

Does your enlempese Use any of the foliowing Arificia
Intzligence Erhnoiogies?

Al use is relaied 1o the selecion of any of the following
options: "] Technokogies performing analyss of written
language (et mining), b} Technoiogies converting Spoken
language  inir  machinereadable  foomal  [speech
recogniion), ¢} Technoingies generating wrtten or Spoken
language (natuEl laNgUage generation), d) TeCDgiss
idenifying objects or persoms based On images (image
recogniiion, image processing), &) Maching leaming (e.g.
deep kaming) for data analysis, §) Technaiogies autamating
difizrent workfows or assisting in decksion making [Atificial
Intefigance: based sofware fobalic process airismaton, g)
Technokgies enaing physical movement of macnines va
aubnomous decisions based on  obsenvation  of
SUTOUNGINGs (aonomous robots, sebdriing wehicks,
AUDNOMOUS drones)’ +

En 20115, voire entiepvise 3-4-84e BU OoUTs 3 des Dgiels
10U 085 SqUDaMEN!s INIBgrant des
rechnologias oinieiigence anifcisie?

Al use is relgied 1o he selecion of any of the following
oo

1) Ces logiciels ebow EqUIDEMENts ont &8 OSveiDpés
principalament par s ﬂmmsmmemu
mmmmmmwmmm;g-
Ces logicels evou Squipements oot &8 mﬂppea
principalament par un presERIE aneme, pour rEponare
SPECTIQUEMENT 3L ES0ING 08 VOIS anirsprise. 3) Css
Ingiciels sty equipaments fbnr parie ooies “suT Sbgene"
e FITHESENTS.

Dioes your enepeise use Arifical Inteligence methoas?

YEGMD Opn
Dioes your entepeise Use Al lechnalogies andior sanices?

Yeshio opdon
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machines and sysEms io inierpeet data, to leam and derive
insighis from 5aid dala, and bo use Mese Feights 1o pesform
tarsks and achieve goals all in an adapive process.

Arificial inteligence resers 10 SYSIEMS TSt USe DeChNODgES
SuUCh a5: 1EX] MinINg, compuier vision, Speech recognition,
nalral language generation, machine leaming, deep leaming
fogather andior use data o predict, recommend or dedide, with
wanying levels of autanomy, the best action to achieve speciic

gaals.

Arficial inteligence systems can be pursly sofware bassd,

2g-

- chamols and besiess vinual assisanls based on
natural BRgUEge processing,

- face recognifon syslems bassd on compUisr vision of
SpESCh Tecognition sysEms;

- machine transition sofware;

- data analysis based on machine leaming, ek

oF embsnosd in devices, 2.

- auionomous mbots for warchouse aulbmation o
production assembly Woms;

- aulonomous drones for production surveilance or panel
nandiing, et

Machine leaming (Al is 3 tecroiogy of method at enabies 3

compuier 0 acuine knowledge from expenence (dats) and

aunmatically perform tasks such as prediction, classication,

chestenng, and geouping. Machine leaming n be broadly

divided into “supenvized leaming” in which comect answer dag

| collection of pairs of ipUts and outpUIs (COMeE answers)) &

given, and funsupenised leaming” inwhich case data (a mere

coliecion of input cases) is given. Machine leaming ako

ncludes such as “reinforcement leaming” which gives clues

#or leaming with rewards (s0omes) instEad of comect answer

dats. Maine ISaming can De considered a5 3 field of anificial

Al is 3 technoiogy that mimics humans by leaming, reasoning,

peEiving, and understanding e natural Enguage based on

T2 COMPUET programs.

Arficial inteligence resers 10 Systems Tat use tedhnoiogies

SUCT 35D 1END MiRNG, COMpUter wision, Speech recognition,

naural language generation, maching |eaming, deep lsaming

fogather andior use da' to predict, recommend or deide, wih

wanying levels of autonomy, the best action to achieve specfic

goals.

Arfficial intefigence systems can be pursly sodware based,

2g:

-  CElol and busiess viual assi@nts based on
natural Gnguage processing,

- face recognifon SySISms Dassd on COMpUET vision of
spesch recognition sysEms;

- machine fransiation sofware;

- dat3 analyss based on machine leaming, eic.

or embsddsd in devices, 2.

- auionomous robots for warehouss Sulbmation o
produiction assembly woms;

- aulonomos drones for production surveilance or parce!
handiing, eic

'Wﬂﬁamﬂfﬂlﬂﬂﬁ?ﬁmkmm

machings =t a}ms & aoquidr et appiiguer oes

connaissances et d 58 compontsr de mankre ineligenie. Cette

I8 o ces [echnologies basees sur B Cogniil aigent ks

OTNHEWT & 65 hUMANS 3 iSRG, comprende &

AooEndrE afn gquils puvssent acconmpil Lne mulfivge de

Does your entemese Use any of the folowing Arfcia
Inteligence Bennoiogies?

Al use is relgied o the selecion of any of the following
options: 3] Technslogies peromming analyss of writen
language (text mining), i) Technoiogies converting Spoken
Bnguage D machineteadable  swmat | [speech
recogniion), ¢) Technologies generating witlen or spoken
language (natral language generation), d) Technaiogies
igeniying oqer.xsotpemmmseunnmagﬁﬂme
recogniion, image processing), €) Maching leaming [e.g.
desp Eaming | fof data analysis, ) Teomoingies automating
difizrent workfows or assisting in decksion maiing [Arificial
Inteligence based sofware mbofc process autmmation, gj
Technalogies enabling physical movement of machines via
auipnomous  decsions based on  oosenation o
SUTOUNGINGS  [SUDNOMoUs Pobols, sefinving vehides,
aumnomous drones).

Sedion "isage of tigialsation jduing e hree years 2017
102019y

Pllease ok () all boxes o whese ey ane appicabie as the
pUIpCsE O USage in eadh of the digialisation [3] fo [=)
However, if e is noffing appicatie, pieass fic e box
Mot used” only.

Al use is relgied to Me sseciion of Option [d] “Machine
l=aming [ALF, with any o the following [Eposes of usage:
Amprowing existing goods of senices", “inboducing new
goods of Services”, Process aulnmaton o cost reducion”,
Diata anaiiysis and collection, or decision support”, Others”.
Dio youl wrlize Al in your business?

YiEsMo cption
Does your enieMrse Use any of the following Arifcial
Inteligence Bomoingies?

Cofions are: “g) Technologies pesfomning analysis of witen
language: tet mining), b Technologies converting spoken
language o machineteadable  swmat | [speech
recogniion), ¢j Technologies generating witlen or 5poken
language (naEl languEge generation), d) Technuogies
idenifying objecs of persons based on images (image
recogniion, image processing), €) Machine leaming (e
desp Eaming ) fo data analysis, ) Tedmoingies automating
difizrent workows or assisting in decision maiing [Arificial
Intefigence hased sofware mbofc process autmmaton, g
Technologies enabiing physical movement of machines via
aupnomos  decsions based on  ofsenation  of
suToundings (aionomous robols, seRdnving vehices,
AuNemaus dnones).

VoI enfepnss umim--ole o085 SVEIETES hasés sur
rinmiigence anifcider




